in the construction of the case release pollutants. For example, a common construction material is wood, but hardwoods, such as oak, release acetic acid, and some laminated woods, such as plywood, release formaldehyde and other reactive compounds. Vitrines can still be made with wood, as long as it is sealed with a barrier film, i.e., impermeable laminating material, such as MarvelSeal 360. A video on the Marvelseal 360 record illustrates the correct method for the application of this heat-seal laminate. [7] It is standard practice to test all materials that go into a display case, whether it is the base, gasket, adhesive, fabric, or display label. For decades, a low tech method, called the Oddy test, [8] has been used to evaluate display case materials by placing them in a sealed test tube with small coupons of silver, lead, and bronze, then waiting for 6 weeks to see if any corrosion or tarnish occurs. Attempts to evaluate off-gassing of deleterious materials by other methods, including residual gas analyzers and sorbent tubes, have not been successful. Current hopes are leaning in the direction of a colorimetric sensor array developed by the Suslick group at the University of Illinois at Urbana-Champaign that uses an array of chemically reactive dyes that are specifically reactive to potential pollutants, resulting in a visual indicator of aerosol problems (see text box and references therein).
Summary
CAMEO is a readily accessible resource that defines, characterizes, and increases our understanding of the materials found in historic and artistic works. It provides a time saving resource for the conservation field, where knowledge regarding material properties, reactivity, and history can be crucial to success and safety. It also enables all interested persons to access vast amounts of technical and visual material data. This is especially beneficial to labs or museums with
Colorimetric Sensor by Kenneth S. Suslick
The Suslick Research Group at the University of Illinois Urbana-Champaign created an extremely sensitive and portable "optoelectronic nose" used in the detection of toxic gases and other substances [1] [2] [3] [4] . It is also developing cumulative colorimetric sensor arrays which are inexpensive, and cross-reactive, using a wide range of chemical interactions with analytes (i.e., not just physical adsorption): an optical analog of mammalian olfaction. A composite response to volatiles in the environment can be measured quantitatively by digitally monitoring the change in color of each spot on an easily printed array (Fig. 1) . These new colorimetric sensor arrays are 100s of times more sensitive than conventional passive monitoring diffusion tubes. The use of a disposable array permits the use of stronger chemical interactions, which dramatically improves both sensitivity and specificity compared to any prior e-nose technology. Importantly the sensor array has been specifically engineering to be insensitive to humidity changes. The sensor array has been successfully used for detection of toxic gases at ppb levels, for identification of cultured pathogenic bacteria (and their antibiotic resistance), and for discovery of explosives including peroxide based compounds such as TATP (triacetone triperoxide, the explosive used in the recent terrorist bombings in Paris and Brussels).
A compact reader (the size of a double-deck of cards) for these arrays is available for active sensing and uses a color contact image sensor (a line imaging unit used for portable business card and paper scanners). In addition, cell phone camera imaging was used to monitor artwork after passive exposure in situ during a Disney Animation Research Library exhibition, "Drawn from Life: the Art of Disney Animation Studios", in Beijing. Sensor arrays monitoring pollutant exposure were placed in the exterior and interior environments of passe partout frames during the course of the limited personnel or resources, as all sections of the database are free to users on the World Wide Web.
The database is now based on a MediaWiki platform and resides on a cloud server, placing CAMEO in the unique position to off er homes to small collaborative databases that benefi t the conservation and museum communities. Continually growing, CAMEO has established a collaborative agreement with an EU working group of museum scientists to enhance the content, breadth, and transnational accessibility of the database. CAMEO currently has over 60 editors and that number is continually growing. Scientists interested in adding to the database are welcome to contact this author. The MFA is committed to providing CAMEO as an outreach program, with numerous benefi ts for professional conservators, the museum community, and the general public. 
